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Rate acceleration in Fischer-indole synthesis has
been observed in a microwave oven and the reaction
goes to completion within 28 see in good yield in one-
pot.
Microwave induced rate enhancement of various
reactions is becoming popular with organic che-
mists 1. This technique has found applications in
Diels-Alder reaction", nucleophilic substitution
reactions", Claisen rearrangement", Fries rear-
rangements, Ferrier rearrangement", reactions in
dry media with solid support", etc. Recently, it
has been observed that microwave irradiation also
changes the course of reaction from that of ther-
mal process".
We report herein the application of microwave
irradiation to Fischer-indole synthesis which is
one of the important processes in organic synthe-
sis. It produces indoles with different substituents
at 2- and 3-positions. The reaction can be carried
out by performing the hydrazone and then treat-
ing the hydrazone with protic acids or Lewis ac-
ids. A one-pot synthesis of indoles in acetic acid
medium from phenylhydrazine hydrochloride with
various acyclic ketones has been reported in liter-
ature? and the reaction requires 3 hr at 90°C. We
were interested in performing the reaction in a
microwave oven for achieving rate acceleration.
However, two reports have appeared on the mic-
rowave induced Fischer-indole synthesis. One of
them involves heating of the preformed hydra-
zone in a Parr microwave bomb for 2 min at full
power (with a brief cooling period after 1 min of
heating)'? and the other utilises montmorillonite
as the absorption medium for phenylhydrazine
and ketone and the mixture was irradiated for 5
min at 160Wl. Herein we descrfibe Fischer-in-
dole synthesis in a microwave oven in a much
shorter time (28 see at High power) in one-pot in
an Erlenmeyer flask.
Solvents possessing high dielectric constants
have to be used for reactions in microwave oven
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2 R = C2H5 R'= CH, 7 n = 2
3 R = iPr R'=CH, 8 n = 3
4 R=¢ R'= H 9 n = 4
5 R = CH, R'=¢
since they get superheated rapidly". Acetic acid
has a dielectric constant of only 6.15 but still it
was effective as we found out during our investi-
gation.
We subjected a heterogeneous mixture of phen-
ylhydrazine hydrochloride in acetic acid with
2-butanone in a 100 mL Erlenmeyer flask to mic-
rowave conditions at high power (100%, 700W)
and 2450 MHz frequency. Within 28 sec acetic
acid boils and the irradiation was stopped. The
yield of 2,3-dimethylindole was 50% as shown in
Table I. Cyclic ketones produce the correspond-
ing indoles in high yields. These reactions were
carried out by thermal process (heating over wa-
ter bath for 3 hrs) as well for comparison pur-
poses (Table I). In the case of 2-butanone, the
reaction at 50% power produces only 35% yield
in 50 see whereas other ketones provide compar-
able yields. This we reasoned that at 50% power
the microwaves are switched on only in alternat-
ing 10 sec and this would facilitate the rapid eva-
poration of 2-butaone. Better yield is not
achieved even at 100% power in the case of
2-butanone mainly because of evaporation due to
its higher dielectric constant (18.5) and lower
boiling point. However, yield could be improved
by taking excess of 2-butanone. We also observed
that indoles 3 and 4 tend to undergo aerial oxida-
tion.
In conclusion we have shown that there is a
rate acceleration of 385 fold under microwave
conditions over thermal process in Fischer-indole
synthesis.
Experimental Section
Typical procedure. An Erlenmeyer flask (capac-
ity 100 mL) containing a heterogenous mixture of
phenylhydrazine hydrochloride (1.45 g, 0.01







a 2-Butanone 1 50 63d
b 3-Pentanone 2 63 68d
c Isobutyl methyl ketone 3 63< 64d
d Acetophenone 4 65 55
e Benzyl methyl ketone S 68< 60
f Cyclopentanone 6 53 40
g Cyclohexanone 7 90 75
h Cycloheptanone 8 68 65
Cyclooctanone 9 67< 65
"m.ps., IH NMR, GCMSD data were consistent with the pro-
ducts.
"Yields based on phenylhydrazine hydrochloride.
<Chromatographically isolated.
dReported9•
mole) and 2-butanone (0.87 g, 0.012 mole) in 20
JiL glacial acetic acid was kept in a commercial
microwave oven and subjected to microwave irra-
diation at 100% power for 28 sees. Subsequently,
it was cooled to room temperature and poured
slowly into 90 mL of ice-cold water. The solid
was filtered under suction, dissolved in 30 mL
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ether, washed successively with 2 N NaOH
(2 x 15 ml.), water (2 x 15 mL) and brine (1 x 15
mL). The ethereal layer was dried over NaZS04
and evaporated to dryness resulting in 0.86 g
(60%) of 2,3-dimethylindole 1. This was again
dissolved in 10 mL ether and 10. mL pet. ether
and kept aside. Recrystallization produces 0.73 g
(50%) of 1.
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